EXPERIENCES in the surgical research laboratory and in the operating room have served to refine the technic of open cardiotomy for the repair and correction of anomalies involving the ventricular septum, the right ventricular outflow tract, and the pulmonary valve. These refinements have been reflected in a steadily declining mortality following the repair of ventricular septal defects and the correction of Fallot 's tetralogy.1 2 There remains, however, a group of patients with these lesions in whom surgery continues to be hazardous. In this group right ventricular pressures are high preoperatively and right ventricular work burden remains increased postoperatively. This includes patients with ventricular septal defects in whom the pulmonary artery pressure preoperatively was 70 per cent or more of the systemic pressure, particularly when this was associated with high pulmonary vascular resistance.3 It embraces some of those with Fallot's tetralogy in whom, because of incomplete relief of outflow tract obstruction, the right ventricular pressure remains elevated. 4 And, finally, there should be included certain patients who had incomplete repairs of ventricular septal defects in association with infundibular stenosis. 5 One factor that these patients have in common is the persistence postoperatively of increased right ventricular work loads. Clinical observations and physiologic considerations suggest that postoperative morbidity the behavior of the outflow region were observed. The sequential pattern of contraction was either absent or markedly altered, and the final phase of ejection in the outflow tract appeared to occur passively. The area of the incision tended to move paradoxically. The outflow tract in most instances continued to bulge throughout systole and late contraction did not occur. In fact little change in this segment could be observed throughout the cardiac cycle. These abnormalities are represented in figure 1 .
Four of these animals were studied between 21/2 and 3 months after the ventriculotomy.
Slight improvement was noted, and right ventricular activity continued to be grossly abnormal.
The six animals undergoing horizontal ventriculotomy showed little change in the contraction pattern of the right ventricle. Functionally these incisions were oriented along the axis of fiber shortening during systole. Ventricular contraction remained vigorous and its sequential character continued undisturbed. There was almost no paradoxical movement even in the immediate vicinity of the incision. The specific activity of the outflow tract was preserved. These observations are illustrated in figure 2 combine to shorten the long axis of the chambers. Between these spiral groups, the chambers are enveloped by the deep constrictors, which fan out in horizontally oriented bundles. It is these muscles which in contracting reduce the diameter of the heart. Whereas a vertical ventriculotomy transects the right ventricular constrictor fibers, the horizontal cardiotomy more nearly spits them along their horizontal plane. The latter incision is less likely to damage them functionally just as a muscle-splitting incision anywhere is functionally less disturbing. Moreover, the vertical wound interrupts these bundles throughout its extent from base to apex, while the horizontal one interrupts them at a single level along their axis of shortening, leaving those bundles above and below this site unscathed. Other explanations for the results obtained are not readily forthcoming. Differences in the degree of coronary artery interruption are not obvious, and with both types of incisions, care was taken to spare vessels of appreciable size. Nor does interference with right ventricular conduction appear to play a role, since widening of the QRS complex was noted in only one instance when a vertical ventriculotomy was extended through the base of the anterior papillary muscle.
The clinical implications of this study bear upon the problem of repairing ventricular septal defects with pulmonary hypertension and Fallot's tetralogy. Previous observations have suggested that atriotomy is better tolerated in these conditions than ventriculotomy,"' 13, 14 and this has been forcefully advocated recently in the treatment of defects associated with pulmonary hypertension. However, atriotomy cannot provide adequate access to the right ventricle on all occasions and ventriculotomy is essential for the proper repair of complicated lesions. It cannot readily be employed, for example, when the ventricular septal defect is anterior nor can it provide inspection of the aortic valve which is in close approximation to these defects. Nor can lesions involving the infundibulum or the pulmonic valve be corrected by this approach.
Transverse ventriculotomy may be a practical alternative. The access it provides is comparable to that of the traditional cardiotomy. As in the latter approach, the precise orientation of the incision has to be tailored to spare the coronary circulation, but in general the distribution of the vessels on the surface of the right ventricle favors the transverse approach. Initial experiences with it in our clinics have been encouraging. There have been no particular difficulties in its application, it is well tolerated, and patients with pulmonary hypertension appear to have a smoother postoperative course. 19 Summary The effects of right ventricular cardiotomy were investigated in a total of 28 dogs. Half of the group were studied by high-speed cinematography and half by means of ventricular function curves. In both groups long vertical ventriculotomies were done in eight animals and transverse ventriculotomies were performed in six.
Adverse effects on the contraction and function of the right ventricle were observed in the animals undergoing vertical cardiotomy. On the other hand, transverse ventriculotomy did not result in significant abnormalities of right ventricular performance.
It is concluded that transverse ventriculotomy is more physiologic and may be the incision of choice, especially in the higherrisk group of patients with pulmonary hypertension.
